. Molecular electrostatic potentials (MEP) of fluorobenzene, chlorobenzene, bromobenzene, iodobenzene, fluoroethane, chloroethane, bromoethane, and iodoethane.
MEPs were calculated using Gaussian 03 1 at the MP2 level of theory with the aug-cc-pVDZ basis set 2 for fluorinated and chlorinated molecules, with the aug-cc-pVDZ-PP basis set 3, 4 for brominated and iodinated molecules. Images were created with GaussView 5 . Table S1 . Summary of the PDB survey for all the crystals involving a C-X bond in organohalogen ligands.
Searching radius (Å ) <3.2 <3. However, 4 structures were not used as PDB format files were not provided. Table S1 . Table   S1 . Figure S5 . Distribution of C-X···O=C/COO -angles at search radii of < 3.2, 3.2 to 3.5 Å , 3.5 Table S1 .
Estimates of the number of X-HBD interactions and halogen bonds
To obtain an approximate estimate of the number of X-HBD interactions and halogen bonds in the PDB survey, we performed the following analysis. We assign an angle C-X···O/N to partition -OH or -NH moieties as acting as hydrogen bond donors in X-HBD interactions or hydrogen bond acceptors in halogen bonds and this angle is set to be either 120º, 130º, or 140º. For example, if an angle of 120º is used when the C-Cl···OH angle is less than 120º we consider that to represent an X-HBD interaction while a C-Cl···OH angle larger than 120º is considered to be a halogen bond. Supporting information for distances less than 3.5 Å versus 865 for the X-HBD interactions (Sum_of_XHBD_interactions). This is expected as halogen bonds are known to be more favorable at shorter distances. 6, 7 However, at the longer distances the number of X-HBD interactions become significantly larger than the number of halogen bond interactions, with the sum of all the interactions being 2799 for the halogen bonds versus 5626 for the X-HBD interactions. Similar trends exist when the cutoff angle is 120˚, 130˚ or 140˚ and similar results are seen for bromine as shown in Table S3 . While the present analysis is difficult to interpret in a quantitative manner, as discussed in the following paragraph, the results clearly indicate that a significant number X-HBD interactions are present in the PDB as well as halogen bonds for both Cl and Br containing ligands.
Two issues limit the quantitative interpretation of the above survey results. One is the determination of the number of possible interactions that may occur in the volume accessible to X-HBD interactions associated with the 360˚ around the perimeter of a halogen versus the smaller volume in the region along the C-X bond. The second is the inability to separate OH moieties and the nitrogens on histidines into those participating in halogen bonds or X-HBD interactions. This is especially relevant considering that the ab initio QM interaction analysis shows the X-HBD interactions to be favorable at angles larger than the cutoff angles of 120˚, 130˚ or 140˚ (Table 1 and Figures 1 and 2) . Accordingly, in this region it is not possible to assign interactions to be halogen bonds or X-HBD interactions thereby further complicating efforts to quantify the number of halogen bonds versus X-HBD interactions. Figure 4 of the main text. 
